In the previous work we give a microscopic explanation of the entropy for BTZ black hole and fourdimensional Kerr black hole based on the massless scalar field theory on the horizon. An essential input is the central charges of those black holes. In this paper, we calculate the central charges for Kerr black holes and Kerr-AdS black holes in diverse dimensions by rewriting the entropy formula in a suggesting way. Then we also give the statistical explanation for the entropy of those black holes based on the scalar field which similar to 4D kerr black hole. *
I. INTRODUCTION
The Kerr/CFT correspondence [1] is firstly formulated as a duality between extremal Kerr black hole with angular momentum J and a chiral 2D conformal field theory with central charge c = 12J. Some years later, with the discovery of 'hidden conformal symmetry' [2] which act on the solution of wave function in near-horizon region, the correspondence extended to Kerr black holes with any values of mass M and J. For a good review, see Ref. [3] .
The original Kerr/CFT correspondence has been generalized to higher-dimensional Kerr-AdS black holes [4] . In D-dimensional spacetimes higher than four, there are N = [
2 ] angular momentums, since the black hole can rotate independently in N mutually-orthogonal spatial 2-plane [5] . It was found that for each rotation there is a 2D CFT.
The central charge is generally different for different rotation.
It was claim by the author that the black holes can be considered as kind of topological insulators [6, 7] . Based on this claim, in the previous paper [8] , the microscopic states of Kerr black hole was given by the quantum scalar field on the horizon. The central charge is assumed to be c = 12M
2 G for all Kerr black holes.
In this paper, we calculate the central charges for Kerr black holes and Kerr-AdS black holes in diverse dimensions.
Firstly we rewrite the Bekenstein-Hawking entropy formula as sums of Hardy-Ramanujan terms. By assuming the entropy equipartition theorem, the central charges can be calculated. Then from the boundary scalar field we can
give the entropy formula a statistical explanation based on counting the underling microscopic states.
The paper is organized as follows.
In section II, we analyze the Kerr black holes in diverse dimensions. In section III, the Kerr-AdS black holes are analyzed with the same method. Section IV is the conclusion.
II. HIGHER DIMENSIONAL KERR BLACK HOLE
The general Kerr metrics in arbitrary higher dimensions were obtained in [9, 10] . The Kerr black holes which include the NUT charges were also obtained in [11] . The situation for odd and even spacetime dimension is slightly different, so we consider them separately. Firstly we consider the even case D = 2n.
The coordinates is chosen to be (t, r, y 1 , · · · , y n−1 , ϕ 1 , · · · , ϕ n−1 ), where y i are latitude coordinates and ϕ i are azimuthal coordinates which have periods 2π. The explicit form of the metric is unimportant for us, so we just omit it. The horizon is located at r = r + , where r + is the largest root of the polynomial function
The thermodynamics quantities are given by [12] 
where a i are rotation parameters and Ω D−2 are volume of the unit (D − 2)-sphere.
There are n − 1 independent rotations in the n − 1 orthogonal spatial 2-planes. The following equality is important
Just like that in BTZ black hole and 4D Kerr black hole case [8] , one can rewrite the entropy as follows
where
If we assume the entropy equipartition theorem, that is, the associated entropy is the same for each rotation k,
we will get the central charge
for all k.
Next we want to give the formula (4) a microscopic explanation. The boundary degrees of freedom of Kerr black hole can be described by a BF theory, which can be cast into a massless scalar field theory [8]
On the horizon the effect metric is assumed to be [11]
where g j ,g i are complicated functions of the (a i , y j ).
The massless scalar field φ(v, y i , ϕ i ) has the mode expanding
where e imiϕi F (y i ) and e imiϕi f (y i ) satisfy the Laplace equation on S D−2 with
The Hamiltonian can be written as
where H 0 are zero mode contribution and we omit the zero-point energy.
We can also define the angular momentum operator for each rotation
where J i0 are zero mode contribution.
The scalar field φ(v, y i , ϕ i ) can be considered as collectives of harmonic oscillators, and a general quantum state can be represented as |p v , p yi , p ϕi ; {n l,mi } > where p v , p yi , p ϕi are solitonic mode part, and {n l,mi } are oscillator part.
The microstates of Kerr black hole can be represented by |0, 0; {n l,mi } >. Similar to the 4D kerr black hole, we require
where c is the central charge and E is the energy of the black hole. Different sequence {n l,mi } corresponds to different microstate of the Kerr black hole with same (M, J i ).
With quantum number, the constraints can be written as
For each i, we calculate the number of different sequence {m I i }. Due to the relation (3) we replace the constraints with
The number can be given by the Hardy-Ramanujan formula,
with N 2i−1 and N 2i are given by (5) . Combine all rotation gives the entropy formula (4).
Next we consider the odd case D = 2n − 1. The horizon is given by the condition
The thermodynamics quantities are given by
where a i are rotation parameters. The left are the same for D = 2n case. The central charge is also given by the formula (7).
III. KERR-ADS BLACK HOLES
The generalization to Kerr-AdS black holes in straightforward.
For D = 2n. The coordinates is also chosen to be (t, r, y 1 , · · · , y n−1 , ϕ 1 , · · · , ϕ n−1 ). The horizon is located at r = r + , where r + is the largest root of the polynomial function
One can rewrite the entropy as follows
and
is the central charge rotation k.
IV. CONCLUSION
In this paper, we study the central charges of Kerr black holes and Kerr-AdS black holes in diverse dimensions.
After rewriting the entropy as a suggestive form, we give the central charges (7) and (25) for Kerr and Kerr-AdS black hole respectively. We also give a microscopic explanation of this entropy based on the quantum states of the massless scalar field on the horizon.
A consequence of Kerr/CFT correspondence is that the entropy of CFT on every rotation plane should be equal to the Bekebstein-Hawking entropy, that is [4] S BH = π 
Our assumption is the entropy equipartition theorem, that is, the entropy is the same for each rotation i and the sum of those entropy is the black hole entropy. This is consistent with the microscopic explanation of the entropy based on the scalar field theory.
